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STUDIES ON OIL OF WINTERGREEN UNDER THE
MICROSCOPE 1
L. E. Roberts, Edwin Roberts, and Otto Ledford
Arkansas Agricultural and Mechanical College, Monticello
A study has been conducted upon oil of wintergreen, sweet
birch oil, and their chief constituent, methyl salicylate, in an
attempt to discover some distinguishing characteristic of each,
or at least some distinguishing characteristic of the natural as
against the synthetic oil. In this study the behavior of methyl
salicylate and the other oils toward the reagents used was
observed under the microscope principally because of the need of
a microscopic method of distinguishing the oils, and also because
of the small quantity of material available for study.
This study was suggested by Dr. L. Wilson Green of Edgewood
Arsenal, Aberdeen, Maryland, who had done considerable research
on these oils. Itis not the purpose of this paper to give any
definite results or conclusions, but to present certain data
accumulated.
The reagents suggested by Dr. Green were a group of pheno-
lates which were prepared by warming the appropriate base with
its molecular equivalent of phenol. Sodium phenolate, the most
active of this group, reacted with the oils with great rapidity
producing crystals, but the crystals grew in such masses that
careful study was difficult. After experimenting with several
different concentrations itwas found that a 10% solution of
sodium phenolate gave best results.
Reactions were carried out by placing a small drop each of
the oil and reagent very close to each other on the microscope
slide by means of micro-stirring rods, placing a cover glass over
the two drops, and working the cover glass slightly to facilitate
mixing the drops. The slide was examined under the microscope
for any crystal products of the reaction, and If any crystals were
found they were studied between crossed polaroids.
Crystals formed by the reaction of a 10% solution of sodium
phenolate and the oils were studied and found to be elongated
six-sided crystals exhibiting pleochroism and parallel extinction
between crossed polaroids. Only a solution of sodium hydroxide
was found to produce a crystaline precipitate with the oils, and
the crystals from the several oils, when studied, proved to have
the same crystal form and characteristics. Crystals of sodium
hydroxide, methyl salicylate, and salicylic acid were produced
under the microscope by evaporation; and, when studied, all
proved to have different crystal structures and characteristics
from those of the crystals produced by the reaction of sodium
phenolate and the oils. These crystals were later found to be
sodium salicylate.
Sodium and calcium phenolates were the only phenolates tried
which produced crystals. Ammonium, potassium, barium, and
magnesium phenolates were tried without success. The hydroxides
of all the above mentioned metals were tried, but only those of
sodium and calcium gave crystalline precipitates, and these
crystals were found to be the same as those produced by the cor-
responding phenolates. Alcoholic sodium hydroxide was also
tried, but gave the same results as those given by aqueous sodium
phenolate .
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Another reagent which gave a crystalline precipitate with the
oils is ammoniacal cuprous chloride; this reagent gave irregular
needle-like crystals, anisotropic, yellow between crossed polaroids,
and showing parallel extinction.
Other reagents which were tried unsuccessfully are: sodium
chromate, acetate, borate, carbonate, plumbite, and stannite;
phenylhydra^ine; nitric, hydrochloric, and acetic acids, both
concentrated and dilute. A solution of potassium permanganate
was tried with the oils and itwas found that the oils decolorized
the permanganate. The oils were also tried with concentrated
sulphuric acid and it was found that most but not all of the
natural oils gave a red coloration with this reagent, while the
synthetic oil gave no visible reaction.
The indices of refraction of these oils were determined by
the use of a micro index of refraction cell, and the specific
gravity was determined by the use of a micro pycnometer, but In
both cases the differences found were within the bounds of
experimental error.
Additional work on these oils is planned for the purpose of
accumulating more data, and if possible, discovering a micro-
method of distinguishing among these oils.
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